
practices. Indeed, the best solution to the underlying problems
might be to introduce a purchaser-provider model like that
introduced into the NHS. The Advisory Council on Science
and Technology suggested this to Mr Waldegrave, but he
turned it down. With this proposal the MRC (and the other
research councils) would become purchasers of research and
have no responsibility for managing providers. The units
would become providers of research and would compete
for contracts from the research councils, the charities,
government departments, and other bodies. The remote,
heavy handed management style of the councils would
become irrelevant, and the units would develop their own
management styles and flourish or die. This system would
allow what the management guru Tom Peters calls "fast
failure,"6 which would be overt, swift, and predictable in
contrast to the slow, covert, and questionable procedures
currently used to close units. Resources could quickly be
released for more rewarding research.
Mr Waldegrave seems to recognise the need to shift

research management from being top down to bottom up, and

he hopes that this will be achieved through his proposed
"foresight procedures"2: in these procedures researchers and
others are systematically questioned about research prospects
and the information derived is combined with information
from marketing people to develop a strategy that is scien-
tifically advanced and fits with what the market needs. But Mr
Waldegrave seems to have neglected the effector arm of this
process. If the management styles of the research councils are
not radically reformed-perhaps to the point of a purchaser-
provider split being introduced-then nothing will change.

RICHARD SMITH
Editor
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Human milk and the preterm baby /1

Mothers should breastfeed

Five years ago an editorial on the feeding of preterm infants
concluded "Breast not necessarily best."' It argued that
specialised formulas for low birthweight infants met the
high nutrient requirements of babies born prematurely
better than human milk. How much does this matter, and
what outcome measures are important during this critical
period of growth?

Although the terms "feeding" and "nutrition" are often
used interchangeably, they are different, particularly where
newborn infants are concerned. For example, human milk
has antimicrobial and trophic properties, which have been
extensively investigated in vitro. Scepticism remains about
their relevance to the clinical care of preterm infants despite
clear evidence from controlled, prospective studies that even
pasteurised human milk significantly reduces the incidence of
infection in low birthweight infants at risk.2

It has been asserted that this is important only in developing
countries, but a British study of926 infants weighing < 1850 g
at birth has shown that formula fed infants are over six times
more likely to develop necrotising enterocolitis than are breast
fed babies.3 Both the size and the design of this study (two
thirds of the infants were randomised to receive low birth-
weight formula or banked human milk) suggest that this
finding is a true one, and it has been corroborated by a case-
control study from Australia.4 How human milk protects is
unclear: its antimicrobial and anti-inflammatory properties
could clearly be relevant, but homologous milk may promote
intestinal adaptation more efficiently-as in animals.' Low
birthweight infants certainly tolerate human milk more
rapidly than formula.6
Use of the generic label "human milk" unfortunately blurs

the important distinction between a baby's own mother's milk
and that donated by mothers of healthy term infants (banked
human milk). Babies exclusively fed low birthweight formula
undoubtedly grow more quickly than those fed banked
human milk,79 but there is a widespread misconception that
this translates into neurodevelopmental advantage. In fact,
the mean developmental quotients at 9 months of preterm

babies randomly allocated to exclusive feeding with banked
human milk or low birthweight formula did not differ
significantly. IQ
Although failure to detect a difference was ascribed to lack

of statistical power, differences in the developmental outcome
at 18 months of a similar sample of babies fed low birthweight
formula or standard formula were large and significant. " This
suggests that qualitative differences between human milk and
formula influence brain growth or development in infants
with somatic undernutrition, a hypothesis supported by the
independent advantage in IQ (on the Wechsler intelligence
scale for children) of 8-3 points (95%/o confidence interval 4 9 to
11-7) among preterm infants fed their own mothers' milk.'2
Differences in the content of long chain polyunsaturated fatty
acids in human milk and formula may explain these findings,
but the possibility that other growth factors are absorbed and
exert remote effects cannot be dismissed.'3 For example,
lactoferrin (molecular weight 78000) is absorbed intact by
preterm infants and excreted into the urine.'4 Furthermore,
even the most careful multivariate analysis cannot control
for unrecognised demographic confounders or intangible
differences in parenting associated with breast feeding.
Not surprisingly, evidence that human milk reduces

infection and necrotising enterocolitis and enhances the
developmental outcome of preterm infants has resulted in a
revival of interest in its use. Variability in its composition and
the high nutrient demands of preterm infants, particularly for
protein, energy, calcium, and phosphorus, can nevertheless
present management problems. Commercial human milk
fortifiers, containing mainly cows' milk protein hydrolysate,
sodium, calcium, and phosphorus, are in vogue, but there is
some danger of therapeutic enthusiasm leading to abuse.
Small explanatory studies have certainly shown that supple-
mentation of maternal milk can improve the average rate
of growth and retention of nitrogen without disturbing
metabolic homoeostasis,'5 but it should be emphasised that
the protein content of milk produced by mothers who deliver
prematurely is extremely variable and that the nutritional
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availability of both the protein and non-protein nitrogen from
human milk is high.

Protein supplements could be inappropriate in many cases,
especially as the energy content of human milk varies too.
Routine protein supplementation of maternal milk for infants
with energy deficiency or catabolic states, particularly that
induced by dexamethasone, could contribute substantially to
uraemia and hyperaminoacidaemia.16 Large pragmatic
studies of early growth and developmental outcome are
therefore vital before routine supplementation of maternal
milk can be justified. Meanwhile there is no substitute for
assessing individually babies who fail to grow. Plasma urea
concentration can be useful as a discriminator of protein and
energy deficiency in these.'7
A stronger case can be made for supplementing maternal

milk with phosphorus'8 and possibly calcium. Very low
birthweight infants fed unsupplemented human milk have
significantly lower bone mineral density at discharge than
those fed low birthweight formula, and differences persist at
1 year."' There is uncertainty about the age at which they
resolve. Whether they matter in the long term is another
question. A multivariate analysis of factors affecting the
length of preterm infants at 18 months found that feeding
with human milk was associated with a significant length
deficit of 1 cm.20 The relative contributions of nitrogen,
energy and mineral deficiency were unclear, but the additional
deficit associated with a pronounced increase in plasma
alkaline phosphatase activity in the neonatal period, a marker
of metabolic bone disease of prematurity, suggests that
mineral deficiency played the greater part.
New concepts about the influence of early diet on develop-

mental programming and adult disease raise more questions
about the nutritional management of preterm and growth
retarded babies. But how can the current arguments for
and against human milk be balanced? It seems that low
birthweight babies fed human milk tolerate it more quickly
than formula, are less prone to necrotising enterocolitis, and
have fewer bacterial infections. If the mother's own milk is
used they will probably be slightly shorter but more intelligent

at the age of 7 than those fed formula milk.'2 These findings,
ranked in importance and considered with their global
implications for the 22 million low birthweight infants
born annually, are persuasive reasons for encouraging and
supporting all mothers who choose to breast feed their
preterm baby.
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Health protection and the European Community

Plenty ofscopefor improvement

The European Community already plays an important but
limited part in relation to health services-for example,
harmonising the regulations on pharmaceuticals.' It also has
an established record in health promotion-for example, in
the programme Europe Against Cancer, which has led to
legislation on the tar content of cigarettes and health warnings
on cigarette packets. But there is growing agreement that the
European Community should increase its role in promoting
health.
The community will need to develop priorities for action.2

Two important guiding principles are that the community
should support activities that are best done at a supranational
level and that action should be taken as close to the citizen as
possible ("subsidiarity").
The European Community is primarily a regulatory body

with responsibility for trade policy and other aspects of
economic and social policy. It is therefore particularly well
placed to undertake the approach to health promotion that is
sometimes called health protection. This consists of legal and

fiscal measures, regulations, and policies I in the tradition of
the public health measures that have so benefited the health
of Europeans over the past century. Ratification of the
Maastricht treaty, with its chapter 129 on public health,
will enshrine in European law that "Health protection
requirements shall form a constituent part ofthe Community's
other policies."4

Health protection includes policies specific to health, as
well as others that are more general but have an important
health impact. The community has a good record in such
aspects as health and safety in the workplace and environ-
mental regulations relevant to health. We await strong
legislation on tobacco advertising-the case for which is
unanswerable5 but which is still being blocked by a minority
ofmember states, including Britain.
The general community policies with an important impact

on health include the single market and its regulation,
taxation, agricultural policy, environmental protection, and
socioeconomic policy concerning the poorer sections of the
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